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1. Introduction
In this contribution we consider current handover granting procedure and point out inherent limitations of the existing method. Specifically, we focus on the lack of uplink channel measurement information at the serving eNode B and the consequences on the handover granting algorithm. 
2. Problem statement 
In the current LTE design the handover granting algorithm can only be performed based on the downlink signal strength measurements. The UE can measure the following quantities:

· Reference signal reference power (RSRP)

· Signal strength (Es)
· Indicates path loss
· Reference signal strength indicator (RSSI)

· Normalized signal strength (Es/Io)
· Indicate downlink channel quality – includes interference from other cells
Downlink signal strength measurements enable the network to grant handover based on downlink channel quality. However, in some cases good downlink channel quality is not necessarily an indication of acceptable uplink channel quality and there would be an interest to select serving cell based on uplink. For the reason the uplink channel quality indication would be useful. 

Currently [1], the serving eNode B and UE account for different uplink and downlink channel quality that applies to all UEs through:
· Q-offset

· Addresses feeder variable losses per cell

· Transmitted on P-BCH

· Load indicator on uplink

· Addresses variable interference per cell

· Transmitted over X2-C using X2-AP

However, UE specific information is not available at the network. However, different offsets in channel quality on uplink and downlink that are UE dependent are commonly seen in practice and they could be attributed to 
· Link imbalance
· Due to various factors (e.g. antenna pointing error)
· Different handover boundaries for uplink and downlink
· Different propagation environment on uplink and downlink

· For example, downlink and uplink frequency could far be apart
3. Proposal

In order to prevent handover to a cell with poor uplink, we propose that serving eNode B maintains the measurement set of cells where uplink channel quality for a given UE. The measurement set is transparent to the UE. The procedure is illustrated in Figure 1.
The uplink measurements that can be performed at the not serving eNode Bs include:
· Broadband sounding reference signal (SRS) or narrowband (CQI) RSRP

· SRS or narrowband (CQI) RSSI

· SRS or narrowband (CQI) RSOT
· Signal strength over thermal (Es/No)

3.1. Procedure

The serving cell broadcasts on X2 interface the following information to all cells contained within a UE’s measurement set:
· UE’s uplink SRS and CQI assignments

· Bandwidth, ZC sequences, periodicity, hopping patterns

· Cell specific downlink timing
· In asynchronous deployments it is necessary that UE reports downlink timing difference between serving cell and neighboring cells to the network using RRC signaling.
· UE’s uplink timing offset relative to downlink

The cells within the measurement set need detect SRS or CQI signals and perform uplink measurements (RSRP, RSSI, RSOT) and report the measurement back on X2 interface to the serving cell. 
The serving cell makes handover decision based on

· DL measurements reports from UE

· UL measurements reports from non-serving eNode Bs
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Figure 3‑1: UL measurement procedure
4. Conclusion
Non-serving eNode Bs should be able to measure uplink channel quality for UEs from the neighbouring cells if the measurements are requested from the serving eNode B. 

Non-serving eNode Bs should be able to convey UE specific uplink channel measurements information to the serving eNode B. 
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